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Abstract 

Background: Functional constipation impairs gut health and quality of life. Okra (Abelmoschus esculentus), traditionally used 

for treating gastrointestinal complaints, is rich in soluble dietary fiber and mucilaginous polysaccharides thought to increase stool 

water retention, soften feces, and promote luminal bulk, thereby facilitating colonic transit. Preclinical studies link okra mucilage 

to gut barrier support and favorable shifts in gut microbiota composition. The eLAXTM Probiotic-Botanical Supplement (eLAX) 

combines okra extract with Lactobacillus casei probiotics. We evaluated its efficacy and safety in a single-center, open-label, 

self-controlled study and report the complete 12-week dataset. Methods: Fifty-one adults meeting Rome IV criteria for functional 

constipation were enrolled at Xiangya Hospital; 49 completed the study and were analyzed. Participants received descending 

doses of eLAX over 10 weeks with intervening washouts (Weeks 1-2: 4 tablets/day; Week 3 washout; Weeks 4-6: 3/day; Week 

7 washout; Weeks 8-10: 2/day), then 2 weeks of observation without product. The primary endpoint was the responder rate 

(increase in spontaneous bowel movements [SBMs] per 24 h versus baseline) at Weeks 2, 6, 10, and 12. Exploratory endpoints 

included gut microbiota, PAC-SYM, PAC-QOL-12, bowel diaries (frequency, straining, Bristol Stool Scale [BSS], abdominal 

pain), and assisted-defecation use. Safety included laboratory tests and colonoscopy in a subset. Results: Responder rates (N=49) 

were 87.8%, 61.2%, 55.1%, and 42.9% at Weeks 2, 6, 10, and 12. Mean SBM frequency rose from 0.51/day at baseline to 1.88, 

1.35, and 1.12/day at Weeks 2, 6, and 10 (all p<0.0001), remaining above baseline at Week 12 (0.82/day, p=0.0086). Mean time 

to first bowel movement was 5.88±4.12 h (61.2% within half a day). BSS shifted from types 1-2 toward types 3-7 after 10 weeks 

(mean +2 grades); 69.3% retained ideal types 3-4 at Week 12. Straining resolved by Week 10; incomplete evacuation and 

abdominal pain declined. PAC-SYM (0-30) fell from 15.96±3.33 to 1.00±1.98 at Week 10 (−93.73%, p<0.0001) and remained 

improved at Week 12 (−78.64%). PAC-QOL-12 improved by 88.76% at Week 10 (p<0.0001). Microbiota diversity rose 9.65% 

(p=0.0091) and the Bacteroidetes/Firmicutes ratio rose 162.57% (p<0.0001) at Week 10. No product-related adverse events 

occurred; colonoscopy (n=10) showed no melanosis coli. Conclusion: Over 12 weeks, eLAX was associated with significant 

improvements in bowel frequency, stool consistency, symptoms, quality of life, and gut microbiota, with a favorable safety 

profile. Benefits were most durable in participants without baseline spontaneous defecation; milder cases may need longer low-

dose maintenance after tapering. 
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1. Introduction 

Chronic constipation is one of the most prevalent functional 

gastrointestinal disorders worldwide, with pooled global prev-

alence estimates ranging from approximately 10% to 15% of 

the adult population [1]. According to the Rome IV criteria, it 

is characterized by infrequent bowel movements, hard or 

lumpy stools, excessive straining, a sensation of incomplete 

evacuation, and the need for manual maneuvers, in the ab-

sence of secondary organic causes [1, 2]. Although rarely life-

threatening, constipation imposes a substantial burden on 

quality of life [3, 4], work productivity [5], and healthcare re-

source utilization [6], and is associated with increased anxiety 

[7], abdominal discomfort, and reduced overall well-being. Its 

prevalence is disproportionately higher among women, elder 

adults, and individuals with sedentary lifestyles or low dietary 

fiber intake [8, 9]. 

Current management strategies include lifestyle and dietary 

modification, osmotic and stimulant laxatives, prokinetic 

agents, and secretagogues [10]. While these interventions are 

often effective in the short term, their long-term use is limited 

by concerns regarding tolerability, dependence, diminishing 

efficacy, and adverse effects such as bloating, cramping, and 

electrolyte disturbances [11, 12]. Consequently, there is grow-

ing interest in safe, well-tolerated, and physiologically based 

approaches that address the underlying mechanisms of consti-

pation, including impaired stool bulk and hydration, altered 

gut motility, and disruption of the intestinal microbiota [13, 

14]. 

Okra (Abelmoschus esculentus) has attracted increasing at-

tention as a functional food ingredient owing to its high con-

tent of soluble dietary fiber and viscous mucilaginous poly-

saccharides [15]. These constituents are thought to increase 

stool water retention, soften fecal consistency, and promote 

luminal bulk, thereby facilitating colonic transit [16, 17]. In 

addition, okra-derived polysaccharides may exert prebiotic ef-

fects, serving as a fermentable substrate that supports the 

growth of beneficial commensal bacteria [18]. Complement-

ing these properties, Lactobacillus casei is a well-character-

ized probiotic species that has been reported to modulate the 

gut microbiota, enhance intestinal motility, and improve stool 

frequency and consistency in individuals with constipation 

[19, 20]. The proposed synbiotic combination of okra extract 

and L. casei may therefore act through complementary and 

potentially synergistic mechanisms—combining the bulking 

and prebiotic actions of okra mucilage with the microbiota-

modulating and motility-enhancing effects of probiotic sup-

plementation. 

Despite the biological plausibility of this approach, clinical 

evidence evaluating the combined use of okra extract and L. 

casei for the management of functional constipation remains 

limited. To address these gaps, we conducted a single-arm 

clinical study in adults with functional constipation diagnosed 

by the Rome IV criteria, in which participants received three 

descending doses of a supplement containing okra extract and 

L. casei over a 10-week intervention period. We evaluated the 

responder rate, defined as the proportion of participants with 

an increase in spontaneous bowel movements relative to base-

line, as the primary endpoint, together with exploratory as-

sessments of gut microbiota composition, constipation-related 

symptoms and quality of life (PAC-SYM and PAC-QOL), 

stool characteristics, and post-treatment product dependency, 

as well as comprehensive safety monitoring. Here we report 

the complete study findings across all protocol-specified visits 

(Weeks 2, 6, 10, and 12). 

2. Materials and Methods 

2.1. Study Design 

This was a single-center, single-arm, open-label interven-

tional study evaluating the efficacy and safety of a dietary sup-

plement containing okra extract and L. casei in adults with 

functional constipation. The study comprised a screening pe-

riod, a 10-week intervention period during which participants 

received three descending doses separated by washout weeks, 

and a subsequent 2-week observation period, for a total study 

duration of 12 weeks. Efficacy was assessed at Weeks 2, 6, 

and 10 during the intervention period and at Week 12 follow-

ing the observation period. The study was conducted at 

Xiangya Hospital Central South University from 23 March 

2026 to 22 July 2026 (first informed consent to last observa-

tion-period visit). The study protocol was approved by the 

Xiangya Hospital Central South University Ethics Review 

Committee (approval number: 202602029). All participants 

provided written informed consent prior to enrollment. 

2.2. Participants 

Adults aged 18 to 70 years (inclusive) of either sex who met 
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the Rome IV diagnostic criteria for functional constipation 

were eligible for enrollment. To be included, participants were 

required to have an average of at least one but fewer than three 

spontaneous bowel movements (SBMs) per week during the 

screening period, with at least 25% of defecations associated 

with straining or with lumpy or hard stools (Bristol Stool Form 

Scale grade 1-2). All participants provided written informed 

consent. 

Participants were excluded if they had any of the following: 

secondary constipation (e.g., due to hypothyroidism, diabetes 

mellitus, neurological disorders, or medications); a diagnosis 

of constipation-predominant or diarrhea-predominant irritable 

bowel syndrome; a history of major gastrointestinal surgery 

(excluding appendectomy and hernia repair); serious dysfunc-

tion of the heart, liver, kidney, or other vital organs, or a diag-

nosis of renal insufficiency, nephritis, hypertensive nephrop-

athy, hyperkalemia, hypermagnesemia, or hypernatremia; a 

history of allergy to the study product or its analogues; preg-

nancy, lactation, or plans to become pregnant without effec-

tive contraception; use of medications affecting gastrointesti-

nal motility, probiotics, or laxatives, or participation in an-

other clinical trial, within one month prior to screening; a se-

rious uncontrolled psychiatric disorder, a history of substance 

abuse, or anticipated poor compliance in the investigator's 

judgment; or any other condition deemed unsuitable for par-

ticipation by the investigator. 

A total of 51 participants were enrolled. During the study, 

one participant withdrew and one dropped out; 49 participants 

completed the study and were included in the efficacy and 

safety analyses. 

2.3. Study Product and Intervention 

The investigational product was eLAXTM Probiotic-Botan-

ical Supplement tablets (百草园秋葵清清片; 1.2 g per tablet, 

60 tablets per bottle; lot number 25J1305QJAA; expiry Sep-

tember 2027), manufactured by Mom's Garden GmbH and 

supplied by Nanjing Aurora Biotechnology Co., Ltd. All prod-

uct used in this study was from the same lot. Participants re-

ceived three descending doses of the study product over the 

10-week intervention period, with the dose reduced in a step-

wise manner and successive dosing phases separated by wash-

out weeks. During Weeks 1-2, participants received 4 tablets 

per day (2 tablets twice daily), followed by a 1-week washout 

(Week 3). During Weeks 4-6, participants received 3 tablets 

per day, followed by a 1-week washout (Week 7). During 

Weeks 8-10, participants received 2 tablets per day. The dos-

ing period was then followed by a 2-week observation period 

(Weeks 11-12), during which no product was taken. 

2.4. Outcome Measures 

2.4.1. Primary Endpoint 

The primary endpoint was the responder rate, defined as the 

proportion of participants whose number of SBMs per 24 

hours increased relative to their baseline (prior average). 

SBMs were tallied over a 24-hour period, and the responder 

rate, together with the magnitude of increase in SBM fre-

quency, was assessed separately at the end of Week 2, Week 

6, and Week 10 during the intervention period, and again at 

Week 12 following the observation period. 

2.4.2. Exploratory Endpoints 

Exploratory efficacy endpoints included: (1) daily bowel 

diaries, in which participants recorded the number of bowel 

movements, whether each movement was spontaneous, the 

degree of straining, stool form (each stool graded according to 

the Bristol Stool Form Scale), the occurrence of diarrhea (with 

the number of episodes recorded when present), and the oc-

currence of abdominal pain (graded as mild, slight, moderate, 

or severe when present); (2) constipation-related symptoms 

assessed using the Patient Assessment of Constipation-Symp-

toms (PAC-SYM) questionnaire [21]; (3) constipation-spe-

cific quality of life assessed using the Patient Assessment of 

Constipation-Quality of Life (PAC-QOL-12) questionnaire 

[22]; (4) changes in gut microbiota composition; and (5) as-

sessment of product dependency following treatment discon-

tinuation. 

2.4.3. Safety Endpoints 

Safety assessments were performed at baseline and at study 

exit and included complete blood count, liver function tests, 

renal function tests, and urine pregnancy testing (women only). 

Colonoscopy was performed in a subset of 10 participants. All 

adverse events occurring after administration of the study 

product were recorded, and the incidence of adverse reactions 

over the study period was calculated. 

2.5. Statistical Analysis 

The primary analysis compared changes in efficacy out-

comes across the different visit periods relative to baseline and 

included calculation of the responder rate at each assessment 

time point. For within-subject (paired) comparisons, the 

paired t-test was used; for comparisons between group means, 

the two-sample t-test was used following assessment of ho-

mogeneity of variance. For data that were not normally dis-

tributed or that showed heterogeneity of variance, an appro-

priate variable transformation was applied, and the t-test was 

performed on the transformed data once normality and homo-

geneity of variance were satisfied. If the transformed data still 

failed to meet these requirements, the t′-test or a rank-sum test 

was used instead. Data with homogeneous variance but exces-

sive variability (e.g., coefficient of variation > 50%) were an-

alyzed using a rank-sum test. Correlation analyses were per-

formed using the Spearman rank correlation test, with corre-

lation coefficients closer to 1 indicating a stronger association. 

A two-sided P value < 0.05 was considered statistically sig-

nificant. 
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For safety analyses, safety endpoints were summarized de-

scriptively, including the incidence of adverse events, the as-

sessment of causality between adverse events and the study 

product, and the classification of adverse event severity. 

All statistical analyses were conducted using SAS Viya 

(SAS Institute Inc., Cary, NC, USA). 

3. Results 

3.1. Participant Disposition and Baseline 

Characteristics 

Of 51 participants screened and enrolled, 49 completed the 

full 12-week protocol and were included in the analysis set; 

one participant withdrew and one dropped out. Among com-

pleters, 42 were women and 7 were men; mean age was 

36.35±9.36 years, and mean BMI was 21.98±2.98 kg/m2. At 

baseline, the mean SBM frequency was 0.51 ± 0.50 per day 

(approximately one bowel movement every two days). 

Twenty-four participants had no spontaneous bowel move-

ments at baseline (SBM=0 subgroup) and 25 had one sponta-

neous bowel movement per day (SBM=1 subgroup). Stool 

consistency at baseline was predominantly hard, with BSS 

grades of 1-3 in all participants (grade 1, n = 20; grade 2, n = 

28; grade 3, n = 1). Twenty-four participants (SBM = 0 sub-

group) reported requiring manual maneuvers or glycerin sup-

positories to achieve defecation at baseline. 

3.2. Spontaneous Bowel Movement Frequency 

Mean SBM frequency increased significantly at every post-

baseline visit relative to baseline (Table 1). After 2 weeks of 

continuous use (4 tablets/day), mean SBM frequency rose 

from 0.51±0.50 per day to 1.88±0.63 per day (absolute in-

crease 1.37±0.83; +268.0%; p<0.0001). At Week 6 (after the 

3 tablets/day phase), mean frequency was 1.35±0.52 per day 

(+0.84±0.77; +164.0%; p<0.0001). At Week 10 (after the 2 

tablets/day phase), mean frequency was 1.12±0.39 per day 

(+0.61±0.66; +120.0%; p<0.0001). At Week 12, after 2 weeks 

without product, mean frequency remained above baseline at 

0.82±0.48 per day (+0.31±0.79; +60.0%; p=0.0086). The 

stepwise decline in mean SBM frequency across Weeks 2, 6, 

and 10 paralleled the stepped dose reduction, yet all active-

dosing and observation visits remained statistically improved 

versus baseline. 

3.3. Time to First Bowel Movement 

Following the first dose of the study product, the mean time 

to first bowel movement was 5.88±4.12 hours, with the short-

est reported onset at 2.5 hours. Overall, 61.2% of participants 

experienced the urge to defecate within half a day of first ad-

ministration. Participants were categorized by onset time as 

rapid onset (<5.0 hours, n=30), regular onset (5.0-8.0 hours, 

n=10), and delayed onset (>8.0 hours, n=9). 

3.4. Stool Consistency (Bristol Stool Scale) 

Stool consistency improved markedly over the intervention 

period. At baseline, stools were predominantly hard (BSS type 

1: 20 [40.8%]; type 2: 28 [57.1%]). After 10 weeks, stool form 

shifted toward ideal types 3-4 and softer types 5-7: type 3, 1 

(2.1%); type 4, 19 (39.6%); type 5, 13 (27.1%); type 6, 10 

(20.8%); type 7, 5 (10.4%). Participants' BSS grade improved 

by an average of approximately 2 grades relative to baseline. 

At Week 12, after product discontinuation, 69.3% of partici-

pants with available assessments still had ideal BSS types 3-

4. 

3.5. Responder Rate 

Based on the prespecified efficacy criterion, overall re-

sponder rates in the analysis set (N=49) were 87.8% (43/49) 

at Week 2, 61.2% (30/49) at Week 6, 55.1% (27/49) at Week 

10, and 42.9% (21/49) at the Week 12 observation visit (Table 

2). In the baseline SBM=0 subgroup (N=24), responder rates 

were 100% (24/24) at Week 2, 95.8% (23/24) at Week 6, 

100% (24/24) at Week 10, and 87.5% (21/24) at Week 12. In 

the baseline SBM=1 subgroup (N=25), responder rates were 

76.0% (19/25) at Week 2, 28.0% (7/25) at Week 6, 12.0% 

(3/25) at Week 10, and 0% (0/25) at Week 12. Thus, partici-

pants without spontaneous defecation at baseline showed con-

sistently high response rates through active dosing and sub-

stantial persistence after discontinuation, whereas participants 

with a single daily SBM at baseline responded mainly at the 

higher initial dose and tended to return toward baseline after 

tapering and washout. 

3.6. Accompanying Defecation Symptoms 

The incidence of straining, sensation of incomplete evacu-

ation, and abdominal pain declined over the intervention pe-

riod. At baseline, all 49 participants reported straining during 

defecation; this decreased to 1 participant at Week 2, 3 at 

Week 6, and none at Week 10. At Week 12, straining was 

again reported by 17 participants. Sensation of incomplete 

evacuation decreased from 31 participants at baseline to 13 at 

Week 2, 7 at Week 6, and 0 at Week 10, with 8 reporting re-

currence at Week 12. Abdominal pain decreased from 19 at 

baseline to 8 (Week 2), 4 (Week 6), and 2 (Week 10), with 5 

reports at Week 12. A shift in the symptom profile was also 

observed, with participant-reported symptoms transitioning 

from straining toward a sense of urgency: urgency was re-

ported by 10 participants at Week 2, 8 at Week 6, and 3 at 

Week 10. Some participants reported urgency with loose 

stools early during high-dose exposure; these reports peaked 

around Week 2 and declined with dose tapering to 2 tab-

lets/day by Week 10, consistent with enhanced intestinal mo-

tility under the stepped dosing schedule. 
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3.7. Reduced Dependence on Assisted 

Defecation 

At baseline, 24 participants (the SBM = 0 subgroup) required 

manual maneuvers or glycerin suppositories to defecate. During 

active product dosing, all participants achieved spontaneous def-

ecation without external assistance. Assisted defecation recurred 

in a minority of participants during washout weeks (2 participants 

in Week 3 and 2 in Week 7) and in 4 participants at the Week 12 

observation visit, supporting a product-related contribution to 

restoration of unassisted bowel function. 

Table 1. SBM frequency at different visit time points in participants taking eLAXTM. 

Visit time point Mean ± SD (times/day) Difference vs baseline Percentage change p-value 

Baseline 0.51 ± 0.50 — — — 

Week 2 1.88 ± 0.63 1.37 ± 0.83 268.0% < 0.0001 

Week 6 1.35 ± 0.52 0.84 ± 0.77 164.0% < 0.0001 

Week 10 1.12 ± 0.39 0.61 ± 0.66 120.0% < 0.0001 

Week 12 0.82 ± 0.48 0.31 ± 0.79 60.0% 0.0086 

Table 2. Proportion of responders at different visit time points in participants taking eLAXTM. 

 Week 2 Week 6 Week 10 Week 12 

 SBM analysis 

No. of 

respond-

ers 

SBM analysis 

No. of 

respond-

ers 

SBM analysis 

No. of 

respond-

ers 

SBM analysis 

No. of 

respond-

ers 

SBM = 0 

(N = 24) 

SBM = 1 (5 

cases); SBM = 2 

(17 cases); SBM 

= 3 (1 case); 

SBM = 4 (1 case)  

24 

SBM = 0 (1 

case); SBM = 1 

(12 cases); 

SBM = 2 (11 

cases) 

23 

SBM = 1 (20 

cases); SBM = 

2 (4 cases) 

24 

SBM = 0 (3 

cases); SBM = 

1 (19 cases); 

SBM = 2 (2 

cases) 

21 

SBM = 1 

(N = 25) 

SBM = 1 (6 

cases); SBM = 2 

(18 cases); SBM 

= 3 (0 cases); 

SBM = 4 (1 case) 

19 

SBM = 1 (18 

cases); SBM = 

2 (7 cases) 

7 

SBM = 0 (1 

case); SBM = 1 

(21 cases); 

SBM = 2 (3 

cases) 

3 

SBM = 0 (8 

cases); SBM = 

1 (17 cases) 

0 

Proportion 

of respond-

ers 

87.8%  61.2%  55.1%  42.9%  

Table 3. PAC-SYM scores at different visit time points in participants taking eLAXTM. 

Domains Baseline (Score) Week 2 (Score) Week 6 (Score) Week 10 (Score) Week 12 (Score) 

Total Score 15.82±3.37 2.06±2.56 1.51±2.38 1.00±1.98 3.41±3.48 

Rectal Symptom 4.06 ± 1.53 0.76 ± 1.00 0.47 ± 0.81 0.33 ± 0.77 0.67 ± 1.20 

Colonic symptom 3.71 ± 1.41 0.88 ± 1.10 0.67 ± 1.02 0.39 ± 0.80 0.57 ± 0.88 

Defecation symptom 5.37 ± 0.92 0.35 ± 0.82 0.33 ± 0.84 0.29 ± 0.73 1.61 ± 1.61 
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Domains Baseline (Score) Week 2 (Score) Week 6 (Score) Week 10 (Score) Week 12 (Score) 

Additional indicator 2.82 ± 0.77 0.08±0.27 0.04 ± 0.20 0.00 ± 0.00 0.55 ± 0.88 

 

3.8. Constipation Symptom Severity (PAC-

SYM) 

Constipation symptom severity, assessed using the abbrevi-

ated PAC-SYM questionnaire (total score range 0-30, with 

higher scores indicating greater severity), decreased signifi-

cantly at every post-baseline visit (Table 3). Mean total score 

fell from 15.96±3.33 at baseline to 2.06±2.56 at Week 2 (Δ 

−13.90±4.11; −87.08%; p<0.0001), 1.51±2.38 at Week 6 

(−90.54%; p<0.0001), and 1.00±1.98 at Week 10 (−93.73%; 

p<0.0001). At Week 12, the mean total score was 3.41±3.48, 

remaining substantially improved versus baseline (−78.64%; 

p<0.0001). At Week 10, domain-level improvements were 

91.96% for rectal symptoms, 89.56% for colonic (abdominal) 

symptoms, 94.68% for defecation symptoms, and 100% for 

additional indicators (including assisted-defecation fre-

quency). 

3.9. Quality of Life (PAC-QOL-12) 

Constipation-specific quality of life, assessed using PAC-

QOL-12 excluding the satisfaction domain (lower scores indi-

cating better outcomes for the retained domains), improved 

significantly (Table 4). Mean total score decreased from 

14.53±6.25 at baseline to 3.76±3.93 at Week 2 (−74.16%; 

p<0.0001), 2.04±3.76 at Week 6 (−85.96%; p<0.0001), and 

1.63±3.94 at Week 10 (−88.76%; p<0.0001). At Week 12, the 

mean total score was 3.08±4.05 (−78.79%; p<0.0001). At 

Week 10, domain improvements were 87.22% for physical 

discomfort, 88.42% for psychosocial discomfort, and 89.88% 

for worries and concerns (all p<0.0001). 

Table 4. PAC-QOL-12 scores at different visit time points in participants taking eLAXTM. 

Domains Baseline (Score) Week 2 Week 6 Week 10 Week 12 

Total Score 14.53 ± 6.25 3.76 ± 3.93 2.04 ± 3.76 1.63 ± 3.94 3.08 ± 4.05 

Physical discomfort 3.67 ± 1.36 0.90 ± 1.13 0.65 ± 0.96 0.47 ± 0.99 0.94 ± 0.98 

Psychosocial discomfort 5.82 ± 3.19 1.20 ± 1.85 0.63 ± 1.85 0.67 ± 1.92 1.14 ± 1.97 

Worries and concerns 5.04 ± 2.55 1.65 ± 1.80 0.78 ± 1.46 0.51 ± 1.26 1.02 ± 1.53 

 

3.10. Gut Microbiota 

Fecal microbiota profiling was available for 47 participants 

where stated. Overall microbiota status scores showed only 

minor, nonsignificant fluctuation (baseline 65.83±3.90; Week 

2 65.79±2.90, p=0.9328; Week 10 66.15±3.29, p=0.7589). In 

contrast, the diversity index rose significantly by Week 10: 

baseline 620.64±108.63, Week 2 616.15±101.27 (nonsignifi-

cant, p=0.8307), and Week 10 680.53±92.78 (+9.65%; 

p=0.0091). The Bacteroidetes/Firmicutes (B/F) ratio in-

creased from 0.32±0.37 at baseline to 0.44±0.61 at Week 2 

(p=0.2650) and 0.84±0.60 at Week 10 (+162.57%; p<0.0001) 

(Table 5). The proportion of participants with a B/F ratio 

within the normal reference range rose from 12.8% to 51.1%. 

Enterotype distribution shifted from a Ruminococcus-domi-

nant pattern at baseline (72.3%) toward a Bacteroides-type 

pattern at Week 10 (48.9%), with Ruminococcus-type declin-

ing to 31.9%. 

3.11. Safety 

Forty-nine participants were included in the safety analysis. 

No adverse events related to the study product were observed 

over the full study period. Routine hematology and liver and 

renal function tests generally remained within normal ranges 

or showed fluctuations without clinical significance. Two la-

boratory abnormalities were noted in participants with docu-

mented prior history (mild anemia in one participant at exit; 

elevated γ-glutamyl transferase at baseline in another) and 

were judged by the investigator to be unrelated to the study 

product (Table 6). Colonoscopy performed before and after 

the intervention in 10 participants showed no melanosis coli 

(Figure 1), providing no evidence of stimulant laxative-type 

mucosal injury under the study dosing regimen. 
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Table 5. Gut microbiota outcomes at different visit time points in participants taking eLAXTM. 

Metric Baseline (Score) Week 2 Week 10 

Microbiota score (points) 65.83 ± 3.90 65.79 ± 2.90 66.15 ± 3.29 

Microbiota diversity index 620.64 ± 108.63 616.15 ± 101.27 680.53 ± 92.78 

B/F ratio (Bacteroidetes/Firmicutes)  0.32 ± 0.37 0.44 ± 0.61 0.84 ± 0.60 

Table 6. Changes in hematologic, hepatic, and renal laboratory parameters before and after eLAXTM. 

Parameter Reference range  Baseline 
End-of-study fol-

low-up 
Difference p-value 

White blood cell count (109/L)  3.5-9.5 6.11 ± 1.34 6.28 ± 1.31 0.17 ± 0.98 0.2446 

Red blood cell count (1012/L) 
Male: 4.3-5.8 

Female: 3.8-5.1 
4.56 ± 0.36 4.54 ± 0.36 −0.02 ± 0.19 0.5147 

Hemoglobin (g/L) 
Male: 130-175 

Female: 115-150 
133.35 ± 13.63 132.86 ± 11.83 −0.49 ± 5.46 0.3914 

Platelet count (109/L) 125-350 265.31 ± 61.82 249.84 ± 52.53 −15.47 ± 36.59 0.0025 

Alanine aminotransferase, ALT 

(U/L) 

Male: 7.0-40.0 

Female: 9.0-50.0 
16.63 ± 8.52 18.00 ± 11.02 1.38 ± 6.76 0.2143 

Aspartate aminotransferase, AST 

(U/L) 

Male: 15.0-40.0 

Female: 13.0-35.0 
20.73 ± 6.02 21.16 ± 5.20 0.42 ± 4.87 0.1820 

Total bilirubin (μmol/L) 0-23 11.06 ± 3.19 11.70 ± 4.55 0.64 ± 4.59 0.5626 

Alkaline phosphatase, ALP (U/L) 
Male: 35.0-100.0 

Female: 45.0-125.0 
55.22 ± 17.23 55.90 ± 19.38 6.31 ± 16.87 0.3249 

γ-Glutamyl transferase, GGT (U/L) 
Male: 7.0-45.0 

Female: 10.0-60.0 
24.10 ± 31.07 22.83 ± 30.80 1.19 ± 6.91 0.9908 

Urea / blood urea nitrogen 

(mmol/L) 

Male: 2.6-7.5 

Female: 3.1-8.0 
4.70 ± 1.37 4.66 ± 1.15 −0.05 ± 1.05 0.7584 

Creatinine (μmol/L) 41-111 65.06 ± 12.32 65.46 ± 12.62 0.40 ± 5.84 0.6373 

 
Figure 1. Representative end-of-study colonoscopic views. Images were randomly selected from exit colonoscopies. No melanosis coli-like 

brown-black mucosal pigmentation was seen. 
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4. Discussion 

Functional constipation is a common functional gastroin-

testinal disorder characterized by infrequent defecation, diffi-

cult or incomplete evacuation, and hard, dry stools [23]. Be-

yond the physical burden of straining, abdominal distension, 

and reduced appetite, it is frequently accompanied by emo-

tional distress and impaired quality of life, and chronic disease 

may predispose to complications such as hemorrhoids and 

anal fissures [24-26]. In this single-center, self-controlled 

analysis of 49 adults who finished the 12-week protocol, 

eLAXTM Tablets were associated with improvements across 

the principal domains of constipation, including defecation 

frequency, stool consistency, associated symptoms, symptom 

severity, and disease-specific quality of life, and gut microbi-

ota structure, without any product-related adverse reactions 

during the observation window. In a subset of 10 participants 

who underwent elective colonoscopy at study exit, no mela-

nosis coli-like mucosal pigmentation was observed, support-

ing the absence of endoscopic “black bowel” findings after 

eLAXTM use in this cohort. 

The most direct finding was an increase in spontaneous 

bowel movement frequency that remained statistically signif-

icant at every protocol visit, including the Week 12 observa-

tion period after product discontinuation. Overall responder 

rates exceeded 55% at the end of active stepped dosing (Week 

10) and were highest at the initial 4 tablets/day phase (Week 

2). Subgroup analysis was particularly noteworthy. Partici-

pants who had no spontaneous defecation at baseline achieved 

near-complete response throughout active dosing and retained 

an 87.5% responder rate two weeks after stopping the product, 

suggesting durable restoration of autonomous bowel function 

in this more severe phenotype. By contrast, participants with 

a single daily SBM at baseline responded mainly during high-

dose exposure and largely returned to baseline by Week 12, 

implying that milder constipation may require a longer low-

dose maintenance phase after tapering—an interpretation 

aligned with the stepped design and CSR limitations. 

Okra has demonstrated effectiveness in alleviating consti-

pation. The mucilage, composed largely of acidic polysaccha-

rides and pectin [27], together with its dietary fiber content, 

increases stool bulk [28], and helps soften fecal consistency, 

while the insoluble fiber mechanically distends the colonic lu-

men and promotes peristalsis. In addition, the soluble polysac-

charides of okra are fermentable prebiotic substrates that yield 

short-chain fatty acids such as acetate, propionate, and butyr-

ate [29], which lower luminal pH, nourish colonocytes, and 

stimulate colonic motility and secretion [30, 31]. The flavo-

noids and polyphenols of okra further possess antioxidant and 

anti-inflammatory activity that may ameliorate the low-grade 

mucosal inflammation associated with chronic constipation 

and contribute to symptom relief [32-34]. Despite this coher-

ent rationale, direct clinical evidence for okra in constipation 

remains limited, deriving largely from the broader dietary fi-

ber and prebiotic literature, from its traditional use as a demul-

cent and mild laxative, and from preclinical studies of okra or 

its polysaccharides, whereas rigorous randomized controlled 

trials evaluating okra as a defined intervention are still lacking. 

L. casei is one of the most extensively studied probiotic spe-

cies for gastrointestinal disorders. Mechanistically, L. casei is 

thought to relieve constipation through several complemen-

tary pathways: it modulates the composition and metabolic ac-

tivity of the gut microbiota, promotes the production of short-

chain fatty acids, restores microbial balance by suppressing 

potentially pathogenic bacteria, and enhances mucosal barrier 

integrity and local immune regulation [35-37]. These changes 

in the colonic environment can accelerate intestinal transit, in-

crease stool water content, and soften fecal consistency. Clin-

ically, the fermented dairy strain Lactobacillus casei Shirota 

(LcS) has the most robust supporting evidence: trials in adults 

with chronic constipation have reported significant increases 

in defecation frequency, improvements in stool consistency, 

and relief of associated symptoms following daily consump-

tion of LcS-fermented milk [38], and benefits have also been 

documented in specific populations such as patients with 

Parkinson's disease and postoperative or institutionalized in-

dividuals prone to constipation [39-41]. 

Several limitations should be considered. The study en-

rolled a modest sample (49 completers), limiting statistical 

power and generalizability. The open-label, single-arm design 

lacked a concurrent placebo control, so placebo effects, re-

porting bias, and natural fluctuation cannot be fully excluded; 

neither participants nor investigators were blinded. The 

stepped descending-dose schedule did not include balanced 

maintenance phases at each dose level, so the lowest effective 

maintenance dose under stable symptom control remains un-

certain. Several endpoints (straining, urgency, quality of life, 

and bowel diary items) are self-reported. Nonetheless, con-

cordance across objective-leaning measures (SBM frequency, 

BSS, microbiota indices) and patient-reported outcomes, to-

gether with the absence of melanosis coli on paired colonos-

copy, strengthens the overall interpretation. Future multicen-

ter, randomized, double-blind, multi-dose parallel trials with 

a dedicated maintenance phase are warranted. 

5. Conclusions 

In conclusion, this complete 12-week study indicates that 

eLAXTM Probiotic-Botanical Supplement, administered as a 

stepped descending regimen over 10 weeks with intervening 

washouts and a subsequent 2-week observation period, was 

associated with substantial and statistically significant im-

provements in spontaneous defecation frequency, stool con-

sistency, associated symptoms, constipation symptom sever-

ity, quality of life, and selected gut microbiota indices in 

adults with functional constipation, together with a favorable 
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safety profile and no evidence of melanosis coli in colono-

scoped participants. Benefits were particularly durable in par-

ticipants without spontaneous bowel movements at baseline; 

participants with milder baseline constipation may benefit 

from longer low-dose maintenance after tapering. 

Abbreviations 

BSS Bristol Stool Scale 

LcS Lactobacillus Casei Shirota 

PAC-QOL-12 Patient Assessment of Constipation-

Quality of Life 

PAC-SYM Patient Assessment of Constipation-

Symptoms 

SBM Spontaneous Bowel Movement 

SCFA Short-Chain Fatty Acid 
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Appendix 

Table A1. PAC-SYM Questionnaire. 

Dimension Item 0 (None) 1 (Mild) 2 (Moderate) 3 (Severe) 
4 (Very 

severe) 

Rectal 

symptoms 

1. Sensation of incomplete 

evacuation 
☐ ☐ ☐ ☐ ☐ 

2. Sensation of anorectal 

obstruction/blockage 
☐ ☐ ☐ ☐ ☐ 

Colonic 

symptoms 

3. Abdominal bloating ☐ ☐ ☐ ☐ ☐ 

4. Abdominal discomfort ☐ ☐ ☐ ☐ ☐ 

Defecation 

symptoms 

5. Straining during defecation ☐ ☐ ☐ ☐ ☐ 

6. Hard stools (proportion of Bristol 

types 1-2) 
☐ <10% ☐ 10%-25% ☐ 26%-50% ☐ 51%-75% ☐ >75% 
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Dimension Item 0 (None) 1 (Mild) 2 (Moderate) 3 (Severe) 
4 (Very 

severe) 

Additional 

indicators 

7. Weekly spontaneous bowel 

movements (SBM) 
☐ ≥5 ☐ 3-4 ☐ 1-2 ☐ 0 — 

8. Frequency of manual maneuvers to 

assist defecation 
☐ None 

☐ <1 

time/week 

☐ 1-3 

times/week 

☐ ≥4 

times/week 
— 

Table A2. PAC-QOL-12 Questionnaire. 

Dimension Assessment item 
0 

(None) 

1 

(Mild) 

2 

(Moderate) 

3 

(Severe) 

4 (Very 

severe) 

Physical discomfort 

1. Frequency and severity of bloating and 

abdominal discomfort 
☐ ☐ ☐ ☐ ☐ 

2. Physical burden from straining or the 

need for manual assistance to defecate 
☐ ☐ ☐ ☐ ☐ 

Psychosocial discomfort 

3. Interference of constipation with 

work/study 
☐ ☐ ☐ ☐ ☐ 

4. Avoidance of social activities or going 

out due to worry about constipation 
☐ ☐ ☐ ☐ ☐ 

5. Low mood or irritability caused by 

constipation 
☐ ☐ ☐ ☐ ☐ 

6. Extent to which sleep quality is 

affected by constipation 
☐ ☐ ☐ ☐ ☐ 

Worries and concerns 

7. Worry that constipation may lead to 

serious illness 
☐ ☐ ☐ ☐ ☐ 

8. Worry about treatment effectiveness ☐ ☐ ☐ ☐ ☐ 

9. Fear of pain or bleeding during 

defecation 
☐ ☐ ☐ ☐ ☐ 

Satisfaction 

10. Satisfaction with current symptom 

control  
☐ ☐ ☐ ☐ ☐ 

11. Satisfaction with the treatment 

method 
☐ ☐ ☐ ☐ ☐ 

12. Satisfaction with overall quality of 

life 
☐ ☐ ☐ ☐ ☐ 

(Complete this item only at 

Week 12 after enrollment) 

13. After discontinuing the product, are 

normal bowel movements possible? 
☐ ☐ ☐ ☐ ☐ 
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